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Abstract
Background: Epidemiological evidence suggests the impact psychological distress has on symptomatic outcomes
(pain) among cancer patients. While studies have examined distress across various medical illnesses, few have
examined the relationship of psychological distress and pain among patients diagnosed with cancer. This study
aimed to examine the impact psychological distress-related symptoms has on pain frequency, presence of pain,
and pain-related distress among oncology patients.
Methods: Data were collected from a sample of White and Black adults (N = 232) receiving outpatient services
from a comprehensive cancer center. Participants were surveyed on questions assessing psychological distress
(i.e., worry, feeling sad, difficulty sleeping), and health (pain presence, pain frequency, comorbidities, physical
functioning), behavioral (pain-related distress), and demographic characteristics.
Results: Patients reporting functional limitations were more likely to report pain. Specifically, those reporting
difficulty sleeping and feeling irritable were similarly likely to report pain. Data further showed age and
feeling irritable as significant indicators of pain-related distress, with younger adults reporting more distress.
Conclusions: It must be recognized that psychological distress and experiences of pain frequency are
contingent upon a myriad of factors that are not exclusive, but rather coexisting determinants of health.
Further assessment of identified predictors such as age, race, socioeconomic status, and other physical and
behavioral indicators are necessary, thus allowing for an expansive understanding of the daily challenges
and concerns of individuals diagnosed with cancer, while providing the resources for clinicians, researchers,
and policy makers to better meet the needs of this patient population.
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Background
Despite advances in supportive cancer care, psychological
distress remains as a significant issue among individuals
diagnosed with cancer [1, 2]. The level of psychological
and emotional distress associated with a cancer diagnosis
contributes to increased rates of co-morbidities and mor-
tality, while reducing quality of life and adherence to med-
ical treatment [3, 4]. The magnitude of distress is often
concomitant with the diagnosis, treatment and symptoms
associated with the chronic illness [4].
Psychological distress and a cancer diagnosis
The diagnosis of cancer and the uncertainty of treatment
(and a cure) may evoke emotional discontent and related
psychological distress. The innumerable demands placed
on the patient puts them at a more vulnerable mental and
physical state, thus experiencing more psychological dis-
tress and distress-related symptoms. [5] While psycho-
logical distress may be all encompassing of the multiple
demands, experiences, and feelings of those diagnosed with
cancer, it remains as a source of inquiry in understanding
the influence it has among certain identified characteristics
[5, 6]. Studies show that distress dominates across a con-
tinuum of cancer types (breast, lymphoma) [6–11] and
related symptoms (sleep, fatigue, pain) [12, 13].
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Pain and psychological distress
Evidence contends a complex interaction of pain and
psychological distress among patients diagnosed with
cancer in general [10, 13]. Yet, with more advanced
stages of cancer, this dynamic relationship has shown to
impact cognition, personality, and behavior; and evoke
emotional disturbances such as depression and anxiety
[10, 12, 13]. Yet, the multi-dimensionality of the pain
and psychological distress dyad addresses something
more complicated than the diagnoses and related symp-
toms. Because of the nature of pain and distress-related
symptoms (e.g., depression, anxiety, worry), there is
contradictory evidence suggesting whether the pain
experience precedes or is the result of a psychological
condition/symptoms. [10, 14] This is all the more im-
portant when assessing the dynamics of pain and psy-
chological distress among patients diagnosed with
cancer. With the emotional toll of a cancer diagnosis, it
is critical that health care professionals consider the
complexity of issues associated with the disease and how
this relationship is contingent on a myriad of cultural,
behavioral, physical, and social factors that are not
exclusive, but rather coexisting determinants of health
[14–20].
Despite documenting the relationship between psy-
chological distress and symptoms commonly associ-
ated with disease progression; identifying the
influence of psychological distress and related symp-
toms on the pain experience has not been thoroughly
examined among adults diagnosed with cancer.
Guided by the concepts of the biopsychosocial (BPS)
theoretical approach, which provides a general model
conjecturing the multidimensionality of health, with
the amalgamation of biological, psychological and
social factors contributing to the context of health
and illness [21, 22], this study examined the influence
and association of identified psychological distress-
related symptoms (worry, feeling sad, difficulty sleep-
ing, difficulty concentrating, feeling nervous, feeling
irritable), and health (comorbidities, physical function-
ing) and demographic characteristics as determinant
indicators of pain frequency, presence of pain, and
pain-related distress. To contribute to our under-
standing of these relationships, this study specifically
aimed to: (1) describe the frequency of identified
psychological-distress related indicators, (2) examine
factors associated with pain-related distress, pain fre-
quency, and pain presence, (3) determine the amount
of unique variance in pain frequency and pain-related
distress accounted for by specific health variables,
while controlling for demographic and psychological-
distress related symptoms (independently and collect-
ively), and (4) predict the pattern of pain presence in
a sample of patients diagnosed with cancer.
Method
Participants
Data were taken from a parent project designed to
examine pain, adherence to pain medication, and consti-
pation among patients receiving outpatient services from
a National Cancer Institute (NCI)-Designated Compre-
hensive Cancer Center. To be included for study partici-
pation patients had to self-identify as non-Hispanic
White or Black; ≥ 18 years of age; have a cancer diagno-
sis at any stage; currently receiving cancer treatment
(i.e., radiation, chemotherapy, or combination); be cogni-
tively intact; and able to provide written informed con-
sent to participation. Patients who enrolled in a cancer
pain intervention or non-pharmacologic intervention
within the past year, or unable to read and understand
English, were not eligible to participate in the project.
This investigation was approved by the university’s Insti-
tutional Review Board and the cancer center’s Protocol
Review Monitoring Committee.
Procedure
Data were collected through chart reviews and patient
interviews assessing specific psychological distress-
related symptoms, pain, and health and demographic
characteristics. Research Assistants were responsible for
patient recruitment, interviews, and administering the
questionnaire. All patients were approached by a
Research Assistant during the patient’s medical visit
(either in the waiting area, while being triaged, or receiv-
ing treatment) to determine their interest and eligibility
for study participation. Upon providing consent, each
interview (and survey) lasted approximately 30 min and
was conducted in a private area in the clinic.
Measures
Dependent variable
Pain (frequency, presence, and related-distress) Pain
frequency, presence, and pain related-distress were
assessed using the 32-item Memorial Symptom Assess-
ment Scale (MSAS). The measure consists of two vali-
dated subscales: physical symptoms (PHYS) and
psychological (PSYCH), that assess the frequency, pres-
ence, and distress related to each symptom. For pur-
poses of this investigation, only the pain symptom from
the PHYS subscale (frequency, presence, and distress
scores) was included in subsequent analyses. The pres-
ence of pain was assessed as a dichotomous variable,
with response choices as either yes or no (experiencing
pain or not). Pain frequency was measured on a five-
point Likert scale (0 = not at all to 4 = very severe), with
a higher score endorsing more of the symptom. Pain-
related distress was similarly rated on a five-point Likert
scale (how much does the symptom distress or bother
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you; 0 = not at all to 4 = very much), with higher
scores suggesting more distress resulting from pain.
The MSAS has established validity and reliability
among patients diagnosed with cancer and undergo-
ing cancer treatment [23].
Independent variables
Psychological symptoms
The MSAS-PSYCH subscale was used to measure the
frequency, presence, and distress associated with six
psychological symptoms (difficulty concentrating,
feeling nervous, difficulty sleeping, feeling sad, worry,
feeling irritable). Symptom frequency was measured
on a five-point Likert scale (0 = not at all to 4 =
very severe), with a higher score endorsing more of
the symptom. Presence of the symptom was assessed
as a dichotomous variable, with response choices as
either yes or no (experiencing the symptom or not).
Symptom-related distress was similarly rated on a
five-point Likert scale (how much does the symptom
distress or bother you; 0 = not at all to 4 = very
much), with higher scores denoting more distress re-
lated to the symptom. Previous studies report strong
reliability coefficients for the psychological subscale
(α = 0.83-0.88) [23]. Scale analysis for this study re-
vealed similar internal consistency for the PSYCH
subscale (α = 0.73).
Health variables
A series of single-item questions assessed the pa-
tient’s primary metastatic site, stage of disease, treat-
ment stage (under treatment with curative, under
treatment with palliative, or in remission), and cause
of pain (cancer-related, non-cancer related or both).
Level of performance (i.e., physical functioning) was
measured using the Eastern Cooperative Oncology
Group Performance Status (ECOG-PS). Response
choices were rated on a five-point Likert scale, with
higher scores suggesting complete disability (0 = fully
active to 4 = completely disabled) [24, 25].
Demographics characteristics
Five demographic variables were included in the ana-
lyses: age, sex, race/ethnicity, education, and marital sta-
tus. Age was scored in a continuous format. Sex was
treated as a dichotomous variable (male/female). Race
was assessed via five nominal categories (White/Cauca-
sian, Black/African American, Hispanic/Non-Caucasian,
Asian/Pacific Islander, and other). Education was
assessed as the total number of years of formal school-
ing. Marital status was scored as a dichotomous variable
(divorced/widowed/single vs. married).
Statistical analysis
Descriptive analyses were calculated to check for missing
and outlying data, and to provide a profile of the sam-
ple’s demographic (age, race, gender, education, marital
status), health (metastatic site, stage of disease, treat-
ment stage, cause of pain, physical functioning), and
pain (frequency, presence, related-distress) characteris-
tics, and psychological symptoms (difficulty concentrat-
ing, feeling nervous, difficulty sleeping, feeling sad,
worrying, feeling irritable). A series of Pearson Product-
Moment correlation coefficients (pairwise deletion) were
examined to assess the strength of the bivariate associa-
tions between pain frequency and each psychological
symptom (PSYCH variables). A forward stepwise logistic
regression model was calculated to determine significant
predictors of pain presence (yes/no), with sex, race, edu-
cation, age, marital status, physical functioning, and the
six PSYCH variables entered as covariates in the final
regression model. Separate hierarchical multiple regres-
sion models were similarly calculated to determine the
amount of unique variance in pain frequency and related
distress accounted for by specific health variables, while
controlling for the demographic and psychological
symptoms (independently and collectively).
The regression procedure entered the predictor var-
iables in three models. Demographic variables (age,
race, sex, education, marital status) were entered first
(Model I), followed by physical functioning (ECOG)
(Model II). The psychological symptoms (PSYCH vari-
ables) were entered as the final set of predictor vari-
ables (Model III). Standardized beta coefficients were
reported to describe the relative importance of the
predictor variables within the regression model. Stat-
istical significance for all analyses were determined
with the probability of a Type I error, p ≤ .05. All
statistical analyses were performed with the Statistical
Package for Social Sciences (SPSS Inc., Chicago, IL)
version 22.0.
Results
Demographic, pain, and health characteristics
Data consisted of 232 adult patients, with a mean age
of 55 (SD = 12.24) years and 13.64 (SD = 2.43) years
of education. The majority of the sample were white
(85 %), with an equal number of males (n = 116) and
females (n = 116). Sixty-seven percent of the partici-
pants were married, with more than half residing with
a spouse (60 %) and living in their own home (93 %).
Lymphoma (23 %), lung (15 %), and breast (15 %)
were the most common cancer diagnoses. Less than
half of the sample (47 %) was diagnosed at a stage
IV, with 21 % not knowing their diagnostic stage.
Approximately 58 % of the patients reported their
pain as cancer-related, with less than one-third
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reporting pain as a result of both cancer and a non-
cancer medical condition(s). The sample reported an
average of 2.48 ± 1.08 (0–4 Likert scale) on pain fre-
quency, with a similar score of 2.60 ± 1.22 for related
distress. Other demographic and health characteristics
are provided in Table 1.
Presence, frequency, and distress of psychological
symptoms
Symptom presence
Table 2 shows that more than half of the participants
reported difficulty sleeping and being worried, with
another 45 % feeling irritable. Forty-one percent of the
patients reported feeling sad and difficulty concentrat-
ing, with approximately one-third of the sample feeling
nervous. Participants had an overall PSYCH symptom
distress and frequency mean score of 1.71 SD = 1.23)
and 1.61 (SD = 1.07), respectively.
Symptom frequency and distress
Difficulty sleeping (M = 2.32, SD = 1.08) and worry
(M = 2.15, SD = 1.10) were reported as the most
frequent psychological symptom, with difficulty con-
centrating (M = 1.74, SD = .92) and feeling sad (M =
1.85, SD = 1.02) as the least frequent. Similarly, diffi-
culty sleeping (M = 2.50, SD = 1.22) and feeling
nervous (M = 2.34, SD = 1.29) were the most psycho-
logically distressing symptom, with difficulty concentrat-
ing (M = 1.99, SD = 1.41) and feeling irritable (M = 2.07,
SD = 1.26) as the least distressing.
Association of psychological symptoms and pain
presence, frequency, and distress
The presence of pain was significantly associated with all
six PSYCH variables: feeling nervous (r = .26, p < .001),
feeling sad (r = .28, p < .001), worry (r = .32, p < .001),
being irritated (r = .34, p < .001), difficulty sleeping (r =
.19, p < .01), and concentrating (r = .30, p < .001). None
of the six PSYCH variables were related to pain fre-
quency. Results further showed a moderate relationship
between patients who reported being distressed from
their pain (bothered by their pain) and being irritated
(r = .22, p < .01). None of the remaining psycho-
logical symptoms were associated with pain-related
distress (Table 3).
Pattern of pain presence
Predictors of the presence of pain (yes/no) were calculated
after controlling for demographic, health, and psychological
covariates (i.e., age, race, sex, marital status, education,
physical functioning), and the six psychological symptoms
(difficulty concentrating, feeling nervous, difficulty sleeping,
feeling sad, worrying, feeling irritable). Table 4 shows that
younger patients (OR = .96, 95 % CI = .93 - .99 p < .05)
were more likely to report pain than the older patients. It
was similarly found that patients with more (physical) func-
tional limitations (OR = 3.82, 95 % CI = 1.90 - 7.65; p <
.001) were three times more likely to report pain. Analyses
further showed that patients who reported difficulty sleep-
ing (OR = 2.25, 95 % CI = 1.02 - 4.95; p < .05) and feeling
irritable (OR = 2.95, 95 % CI = 1.14 - 7.62; p < .05) were
similarly likely to report pain. None of the remaining demo-
graphic, pain or psychological symptoms were statistically
significant indicators of pain presence.
Indicators of pain frequency and pain-related distress
Neither model examining the unique variance in pain
frequency (F[12, 168] = 1.43, p = NS) and pain-related
Table 1 Demographic, health, and pain characteristics (N = 232)
Variables M ± SD/%
Age 55.6 ± 12.2
Female (n) 116
Education 13.64 ± 2.43
Marital Status (% married) 67 %
Pain due to cancer 58 %
Physical functioning (ECOG; able to do light housework) 59 %
Pain presence (yes/no) 75 %
Pain-related distress 2.60 ± 1.22
Pain frequency 2.48 ± 1.08








Table 3 Association between pain (Presence and distress-











* p < .01; **p < .001
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distress (F[12, 166] = 1.73, p = NS) was significant.
Although the collective models were not significant,
there were individual variables that contributed to the
variance of each dependent variable (pain frequency and
related distress).
For pain frequency as the outcome variable, the first
step in model development involved entering the demo-
graphic variables (race, age, sex, education, and marital
status; Model I), which accounted for 7 % of the total
variance. Age (β = -.17, p < .05) was the only significant
demographic predictor in the first model, with younger
adults experiencing more pain. Physical functioning was
entered in the second model (Model II), and was not a
significant indicator of pain frequency. Age, however
was retained as a significant predictor (β = -.19, p < .05)
when entered in Model II. After controlling for the
demographic and health indicators, none of the psycho-
logical symptoms (Model III) were significant indicators.
The effect of age was the only variable that remained as
a significant predictor of pain frequency, after control-
ling for all other variables.
Similarly, the pain-related distress model was not
significant, however the final model showed that age
(β = -.17, p < .05) and feeling irritable (β = .23, p < .01)
were significant indicators of pain related-distress.
Discussion
There is a continued need to understand the impact psy-
chological distress and related symptoms have on the
pain experience among those diagnosed with cancer.
This study aimed to quantify the effects of identified
distress-related symptoms on pain frequency, presence,
and distress among Black and White patients receiving
outpatient services at a comprehensive cancer center.
Results showed interesting preliminary data on the
effects of identified psychological symptoms on pain-
related health outcomes.
With more than 75 % of the sample reporting pain,
these results are significant in documenting the pain
and psychological well-being dyad among cancer
patients. The continued need to understand the
multi-faceted approach to achieving optimal pain
management, in addition to assessing the patient’s
pain frequency and related distress, validates the
complexity of a cancer diagnosis and how these
symptoms (e.g., pain, depression, physical impairment)
co-exist with one another [23].
While the Institute of Medicine (IOM) acknowledges
pain as a disease in itself, it is similarly recognized as a
serious outcome for a number of physically debilitating
medical conditions. Dekker and colleagues [26] provide
a cogent description of the path from disease to physical
impairment, citing that avoidance of certain pain-related
activities promote a self-reinforcing cycle of activity
avoidance, pain and limited functional capacity. Several
investigations show similar findings among cancer pa-
tients [27–30]. Despite the known benefits of physical
activity, we must recognize some of the barriers a cancer
diagnosis presents on a patient’s ability to perform
certain physical everyday tasks. For example, asking a
patient to walk one half of a mile each day (as a means
of exercise) may be a serious challenge, particularly for
those who may recently received treatment (e.g., radi-
ation, surgery). Not only are there the physical demands
of performing the task, but there are the emotional (e.g.,
depression) constraints that may impact one’s ability or
willingness to perform the activity.
We similarly found that age was an important indica-
tor of pain, with younger patients reporting more pain
than their older counterparts. Our findings corroborate
with prior research suggesting that the experience of
pain and related psychological distress differs across age
groups, with older cancer patients reporting less pain
frequency, frequency of distress than younger patients
[31–33]. This may be the result of the elderly patient
having developed more effective coping mechanisms to
deal with the burden and experience of pain [32]. There
is also the notion that the elderly patient may have ac-
cepted the pain as part of the aging process. This, of
course, is and should not be normative thinking, consid-
ering the number of elder adults who neither report nor
experience pain; acute, chronic, or otherwise. Examining
the pain experience among older cancer patients con-
tinues to be a growing public health concern that war-
rants further investigation.
As with age, we found that more than half of the pa-
tients reported difficulty with sleep as the most frequent
and distressing psychological symptom. Results further
showed that those who reported pain were more likely
to experience difficulty sleeping. Among the general
population, more than half of individuals reporting
chronic pain also report problems with sleep [34]. Fail-
ure to treat pain adequately may lead to decreased func-
tional status, mood, and sleep disturbances [35]. Other
social factors, such as race, have also been shown to
impact sleep habits and patterns among patients experi-
encing chronic pain. Green and colleagues [36] found
that blacks, men, and younger adults reporting chronic
Table 4 Indicators of pain presence
Variables Odds ratio p-value 95 % CI
Age .96 <.05 .93–.99
Physical functioning 3.82 <.001 1.90–7.65
Difficulty sleeping 2.25 <.05 1.02–4.95
Feeling irritable 2.95 <.05 1.14–7.62
Variables initially tested: age, race, sex, education, marital status, physical
functioning, pain presence, worry, difficulty sleeping, feeling sad, irritable,
difficulty concentrating, feeling nervous
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pain had a higher prevalence of poor sleep quality. Fur-
ther studies examining these and other social factors
may provide a more comprehensive assessment of the
impact pain has on sleep patterns among cancer patients
in general and among those from diverse race groups in
particular. Knowledge of the nature and prevalence of
sleep problems can provide the basis for new approaches
to supportive care, as many sleep problems can be
effectively treated [37].
The study results stress the importance of psychosocial
care and services for cancer patients and their families.
One strategy, cognitive-behavioral therapy (CBT), has
been effective in improving pain and pain-related prob-
lems among cancer patients [38, 39]. Furthermore,
tailored CBT approaches to address identified predictors
such as age, race, SES, and behaviors, can result in
greater improvements of the cancer patient’s pain ex-
perience [39, 40]. More research is needed as CBT trials
among cancer survivors are limited. Thus, CBT and
other evidence-based strategies need to be better under-
stood and practiced within a multidisciplinary team in-
volving oncologists, nurses, social workers, physical and
occupational therapists, psychologists, psychiatrists, etc.
in order address the biopsychosocial needs of the cancer
patient and their families.
Although this study demonstrated pain and specific
psychological distress-related symptoms, there were
some limitations that must be acknowledged. First, the
cross-sectional design of the study does not allow for an
analysis of reported relationships over time, particularly
as we focus on indicators of pain, sleep and psycho-
logical distress. Future studies can benefit in using a lon-
gitudinal design to examine the temporal relationship of
these study variables. Second, because the study partici-
pants were primarily White, with at least a high school
education, the study results cannot be generalized to
other race (or socioeconomic status) populations.
Additionally, the criteria for study participation was not
limited to a specific cancer diagnosis, prognosis, or treat-
ment regimen, therefore we cannot definitively compare
these findings to other studies examining specific cancer
diagnoses. Similarly, while all the patients were diag-
nosed with cancer, the pain associated with the disease
was not discernible between that of cancer and/or of
another chronic medical illness (although more than half
reported their pain was due to cancer).
Conclusions
Results from this study add to the limited research
exploring how specific distress-related symptoms influ-
ence reports of pain (frequency, presence, distress-related)
in adult cancer patients. Future research on psychological
distress and other social indicators, such as satisfaction
with pain management/treatment, race, sex, and
socioeconomic status are needed. Specifically, assessing
the influence of satisfaction with pain treatment may yield
needed information for health care professionals to better
understand the level of distress, which may impact treat-
ment adherence and/or seeking medical care. Establishing
this knowledge-base can inform education for health care
providers, while providing a quality of improvement for
systems that provide care to patients with cancer.
Further assessment of identified predictors such as age,
race or ethnicity, socioeconomic status, and other phys-
ical, behavioral and social indicators may similarly allow
for a comprehensive understanding of the daily challenges
and concerns of the cancer patient, while providing the re-
sources for nurses, clinicians, and researchers to better
meet the needs of this patient population.
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